Figure 1 Test Schemes and Condtfions 
for VB ond VfsABC Processes 
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Ffgure 2 Distributions of Moltenes ond Asphgltenes 
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Figure 3 Possible Chemical Structures of 
Hydrocarbon Types from Moltenes 



Aromotics-l Aromotics-H Polor Aromatics 




Figure 4 Possible Chemical Structures of 
Aspholtene Subtractions - 
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Figure 5 Conversion vs» Aspholtenes 
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Figure 6 Conversion vs. Compatibility 



( Feedstock = Arabian Heavy VR) 
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Figure 7 Flow Scheme of Vis ABC Process 




Figure 8 Refinery Flow Scheme for Upgrading Orinoco Heavy Oil 

Vis ABC Process — * 
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Figure 9 Magnitude of Residue Upgrading ond fhe 
Economics of Refinery with Vis ABC Process 
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Table I Product Yields and Properties In Higher Temperature Operation 
of Commercial ResJd HPS Unit with ABC_C»Uly»t 



feedstock ProjXrElM 

Nominal Cut Point , »c 
Specific Ci-avHy , <fl$/4*C 

Sulfur „ wt% 

Vanadium , wt-ppm 

Nickel , wt-pppi 

CCR , wt% 

AtphatUna ; wt% 



Product Yield* 



vel% 



Naphtha 
Ca* oir 
Atu. Residue 

Total Uquld 



*27 
1.00S8 

<UlB 

til 

HQ 
7.0 



*.o 

B2,J 
10^0 



Product Properties 
Naphtha 

Specific Gravity , dl5/4«C 
sutfur , wt-pp«i 

CM oil 

Specific Gravity r d1S/4*C 
Viscosity «S0*C , est 
sulfur , tot* 

Atm. Residue 

Specific Cravlty w dT3/t°C 
viscosity «o*e , est 
sulfur 4 wt* 

ecu , wt% 



0.72QO 
*0 



o.asos 

A. 05 



3S0 

a. 56 

4.02 



chemical Hydrogen 
S3B°e Co nv«r« ion . wtl 



1,130 



Table 3 Characterises of Arabian Heavy Vat and Product qns 



VIsABC 

A/H-tVR, VB VB/ABC HVB /AftC 



Vlaosiity , 05O A C 
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t.Q36Q 


1.0255 
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0.9531 


Asphaltene 


I*t%) 


13. t 


15,5 


7.4a 


4.38 


TdOcn* insoluble* 


twt« 


Trace 


Trace 


0.0T 


0.01 


CCH 


(wtt) 


23.3 


21. 3 


16.5 


12.8 


H/C Atomic Ratio 




i.ma 


1.399 


1.M3 


1.S41 




f.wt%) 


$.25 


5. 05 


•2.21 




V/Nf 


(wt-ppra) 


130/52 


T19/S3 




14/lf 


Thermal stability 




stable 


stab to 


Stable 


Stable 


S3a"c Conversion 


(wtl) 




3D 


40 


55 
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Product Yields and Prpp«rt;«j with VlsASc Proe«! 



Fee ds tock Propertfoy 

specific Gravity , d15/0*e 
Viscosity ttSCC. est 
CCR . *t% 

ASphaltcne , wtl 

Sulfur , wt% 

Vanadium s wt-ppra 
' Nickel , wt-ppra 

Product YlatdQ 
«* - c» 

Cj - 

190 - 260*C 
260 - 3*J»C 
3*3 - 33B-C 
538*C 



Total 

chemical Hydro3«n 
Consumption , 



538*C Conversion, vrtl 



Orinoco 
Vtcuum 
Residue 



1.0622 
7.270 
23.0 

is. a 

6W 
ISO 



3.6 

o.s 

10;9 
6.0 

29.8 
33.2 



ta.i 

10.1 
11.2 
32.6 
30-7 



Artbfin 
Heavy 
Vacuum 
Residue 



1.036O 

3B0 

13.3 
13.1 
5,25 
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52 



wtl 
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Product Properties 
Cj - 1WC 

Sp.Cr* , dl5fe*C 
Sulfur , wtt 

190 - 2GCC 

sp,cr, # dir/.ti 0 c 

sulfur 9 vrt% 
Smoke Point , iud 

260 - M3*C 
Sp,Cr. . d15fa*e 
Sulfur . wt% 
Cetsn* Index , - 



1,230 
$0 



1,1<J0 
60 



3*3 - 5*e*c 

£p,C r . , 
Sulfur 



dT5/V>C 
*t% 



536»C+ 
sp.cr, , di5/«»c 
Viscosity B1S0*C, cs 
Sulfur , wtl 
CCR , wtt 
Vanadru* „ wt-ppn 
NlekeJ , wt-ppm 



Orinoco 
Vacuum 
Atslduc 



Arabfori 

Vacuum 
ftcstduc 



0.760 . 


O.7S0 


0,01 


0.003 


0,897 


0*630 


0.03 


o.oi 


13 


16,5 


0,601 


0.07* 


0.11 


0,06 


43 


30 


0.963 
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0.Q9 
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1.077 


"%016 


soo 


so 


2.17 


1.72 


41.0 


2«,5 


371 


75 
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Tab Us 0 Study Bbim 



1* A gJM*s-roots refinery to process 100.000 BPGD 
of selected heavy crude ©Ms. Following alternative 
feedstock* ere studied: 

' CD Orinoco Heavy OU (Cello Negro), 7.5°APl 
(2) Arabian Heavy crude. is_2°Apt 

2. Residual oil U converted to dlstDUte. products 
through the VfsABC process fottotted by the FCC 
and /or Hydrocrackar'. 

3. The production ratio between motor gasoUne* and 
middle distillates Is sot to be around so/SC volume 
percent* 

4. specification on product equalities ere on en 
International Marketing grade. 



5. self-cufflclent In utffity supply. 

6, cast bail* in 1960, U.S. Culf Coast. 



Crude Name 



Orinoco 
(CcITo negro) *U 



Arabian Heavy 



Gravity , *AP| 
Sulfur # wt) 
Metals , wt-*ppm 

Vanadium 

Nickel 

Carbon Reeldue , wt$ 
Dtsttlatton , Volt 

IBP/1I0 B C 

1SO/2€0*C 

260/*»3»C 

3*3JS3a«C 



7.5 

•70 
100 
1w.t 

0.0 

1.0 
10.4 
73.8*2] 
01.9*3) 



2fl. 2 
2. S« 

50 
17 
6.7 

21.0 

la. a 
12.9 
2*>a 

27.9 



*l) Analysed by CMyoda *2) 343/lff2«C •!) 482«e* 



TabTa 9 Product Yield* frwo Orinoco and Arab ten Heavy Crwdc 
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- UPC 


7. 509 


10,010 


Olefins ■ 5| 


- Un'c4tfoe7 Gasoline 
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tnoM ♦ mon}/2 ■ M.a nvt> = ig.i PiiA 


- Lcvded Caaofine 
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(ftO* + UON)/2 = 90.9, RVP = T0.1 Pjla 
Lead » 1.1 g/C*t 
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ORINOCO 



ARABIAN HEAVY 



1 . Capacity of Cracking Unit 

VlaABC 

H yd roc rack *r 

FCC 



BPSP 

S9,000 
34,000 
17, WW 



BP3Q 
27,(100 

12. soft 



3. investment Cost 

Process Untlff 
Offeftc FwrllWes 
Catalyst 4 Cheralcals 

Totel 



MM* 

537,1 
286.0 
20*1 



3. Refining Cost 

Catzfyst * Chemtcsls 
Labor 

Maintenance 

insurance Tax c Overhead 
CaplUl Recovery*). 

Total 



MMS/Year S/bo.l-Cr<ida 
«0.7 

CO 
32.2 , 
17.0 " 
2*3.0 



324.7 




217*5 



AIMS 

3C9.9 
2»I,* 



623.7 



0.4 

0<« 
0.3 



capital Recovery 'factor f* **t *l 28.2% Of Investment which Is calculated on the teste of : 

- T*x Reto 161 

- Required DCF Return ; 13* 

- Oeprocfitfon 



13 year* of double declining balance 



